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In September 1975 the U.S. Energy Research
arilit-13eveloPmerit-Administration (yRD-A) and the

American Associalidh-of-GommwAy_ and J unior
Colleges (AACJC) began cooperative elfdm-to
termi ne the types of programs gid extent of inter-
est in the energy-relateti fields.lhe cooperation
was initiated because AACJC represents some 900
two-year colleges offering a vast number of pro-
grams in emerging technical fields and ERDA is the
federal agency with thernary energy mission.

To assess the interest iri`ernerging energy fields,
a joint survey was mailed to alisAACJC-member and
most nonmember two-year colleges. A commitment

6
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Foreword

was also made to sponsor a series of workshops for
the exCh-ange of ideas between colleges, industries,'
and state and federal agencies and for the develop-
ment of energy-related curriculum guidelines. This
type pf-cooperation among the colleges, AACJC,
and ERDA willinsure that the training in energy
fields will meet both local and national needs.

The American Association of Commbnity and
J unior Colleges appreciates both the opportunity
to work withIRDA in this vital area of technology
and the assistance of the many colleges that pros
vided information on their programs.

Edmund J. Gleazer, jr.
President, AACJC
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CHAPTER 1

Highlights

4 7

This state-of-the-art study of existing and planned
energy-related occupational technology programs within
juhior, community, and technical colleges' was conducted
for the Energy Research and Development Administration
(ERDA) and the American Association of Community and
Junior Co (AAC)C). The 1,152 institutions surveyed,
which composed two mailing listsone of AACJC members
and one of nonmemberssupplied.by AAC)C, included
nearly all two,year institutions but not all four-year colleges
and'universities offering associate degrees. The cover letter
accompanying and explaining the survey was sent on AACJC
stationery and signed by the Vice,-President for Progr ms.
(See Appendix A for survey materials.) The survey dai was '-

collected from October 1975 through January 1976.
. Seven hun d seventy-four (67 percent) institutions

.12 AACJC members and 162 nonmembers. It
was 'Lind that public institutions, both jACJC members

nonmembers, were significantly more invoked in energy
related technologies than were private institutions.

The three objectives Of the survey research design and
the highlights of the results follow:

0

Objective 1:

To estimate both the number of energy technical pro-
grams that colleges presently have and the number they

are planning.

'Throughout this report, the term college will mean a two year
education institution unless specifically indicated otherwise.

Results:

Sixty-two existing energy technology programs
were identified in 6 energy areas. (See Table I.1 .)

One hundred thirty-two energy programs in various
planning stages were reported in 8 energy areas.

To obtain the probable number ofO'mitted pro.
grams in the 378 nonrespohding colleges, a sampte follow-
up survey of 44 colleges (12 percent) resulted#) an estimate
of 14 additional existing and 26 additional planned programs.

Q-

;
Petroleum technology programs have expanded

rapidly in the last five years. The most recent programs,
both existing and planned, tend to emphasize extraction

Petroleum Technology

methods more than refinery technology.
Twelve colleges reported 3 existing petrOleum

technology programs. The Fall 197 enrollment was 375
students; with 126 graduates report d for cajendar year
1975 and 143 projected, for 1976.

Nine additional colleges reporfectio-bc<Ining
11 petrolebm technology,prograncs.

CoalMining Technology
Most coal-mining technology programs ave been

established within thtlast five years. Upgradip and certifi-
catkin for emplOyed miners are frequently tie most impor-
tant college offdings.

ft _Seventeen colleges listed 24 e 'sting programs.
,Estimated enrollment was 2,878, with 153 graduates
reported in 1975 and 343 projected for 1976.

Twelve new colleges reported 12 planned programs.

z

10 ,

\



Six different technical degree tracks, besides u
grading activities, werb identified in colleges offering c
miningprograms.

Nuclear Energy Technology
Eighteen colleges reported 19 nuclear energy tech-

nology programs. Sixteen ot the programs were estaolishea
i0 last five years.

Estimated enrollment was 542, with 83 graduates
reported in 1975 and 210 projected for 1976.

s Thirteen of the'colleges with existing programs
were located both east of the Mississippi and near nuclear
pOwer plants.

Seventeen new colleges reported 19 planned pro-
grams. The primary reason for most colleges planning pro-
grams was the pending construction of nuclear power
plants in their regions.

Solar Energy Technology
Only 1 existing program in solar energy tech-

nology was identified.
Thirty programs were reported to be in various

stages of planning. Approximately 150 heating and air -
c. itioning programs exist that could offer course se-.

ences toirstroduce solar insealtation and maintenance.
I he numberof plInned solar energy programs

would produce graduates far exceeding short-term tech-

nician needs.

Laser-Optics Technology
Laser-optics technology was included in the classi-

fication scheme oeutuSe of the expanding research in laser
fusion.

Four colleges reported programs, with a combined
enrollment of 214. For 1975, 26 graduates were reported
and 59 were projecte r 1976.

Eight laser- tics programswere reported to be in
planning at 8 colleges.

Geothermal Energy Technology
'No existing geothermal energy technology Oro:"

grams were identified.
ix programs were reported as being planned at 6

colleges in the western United States.

Energy Tec nology 7

No nergy technology programs, were reported
nder this tit , however, a variety ot programs emphasizing

a ternative ene gy sources were reported as being planned at
16 institutions.

En rgy Conservation Technology
One energy conservation program with an enroll

men', of 92 was identified.
,Thirteen colleges-repOrted to be planning energy

conservation programs.

Objective 2:

N, to estimate the degree and type of cooper ation be-,
tWeen the colleges and energy industries, including the
major ERDA contractors.

Results:

Eight of 12 colleges (67 percent) with existing k

. programs in petroleum technology have petroleumcom-
panies actively inv elved in their programs.

Fifteen 17 colleges(88 percent) with existing
coal-mining pro rams reported a-close working relationship
with coal com anies.

Fo teen of 18 colleges (78 p. rcent) with existing
nuclear to nology programs reported s having ;Ori-b-Cieg-
ment of a nuclear industry involved i their respective
training pr ms. Four colleges reporte support from
ERDA contractor

The-areas whereCtilleges indicat d the greatest
support from energy industries were-(1 in theirs
industrial staff to aid both in curt-1w planning and,
later, in,tinstruction and (2) in their providing

facilities and equipment.

Objective 3:

To quantify the degree of college interest in attending
a working conference to assess occupational needs in energy
areas and initiate planning of needed programs.

Results:

Five hundred eleven responding colleges (66
percent) reported an interest in energy-related
technologies and in a conference. Four hundred
ninety-one of the 511 colleges were public institutions.

Conclusions:

AACJC-member and'nonmember colleges are both
invIolved in and desire assistance in (1) identitying energy-
related technology occupational needs and (2) establishing
edicational programs to fill these needs.

Cooperation in planning is needed between col-
leges, private industry, and state and fe0eral agencies before
colleges establish programs in the emerging energy tech-
nologies: laser-optics, solar, geothermal, energy conserva-
tion, and general energy, This is critical, because as many as
75 programs Were identified as being planned. -

The two-year college system is rapidlrexpanding
its training offerings in all three major energy technology
areas. petroleum, coat mining, and nuclear. The system has
the capacity to further increase its total out
in any, area if the need is p
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Tla"o universe for the survey was comprised.of two
ling lists. the member list contained 891 institu-

nonmember list had'333 institutions. Prior to
y questionnaire in October 1975, time did

arch \staff to cull.potential duplitates,
pecialized occupationll institutions.
'ling, 716.responses were received

r and 156 nonmember schools. ,
w-ups were conducted. an owls

nts and a separate analysis of
publications or the college
ility of energy programs.

additional responses. The
nses gave a total of 612

es, making a grand

AACJC
tions, and t
Mailing the su
not permit the r
religioUs schools, o

From the first m
froni 560 AACJC-mem
(See Table 11.1.) Two fol
sion study of 44 nonrespon
28 institutions for which oth
location indicated a high protla
The two follow-ups resulted in 5
52 member and 6 nonmember res
member and 162 nonmember respo
total of 774 college responses.

A detailed ekarnination of the origs
comparing them t
duplicates: 30 fr
Subtracting the

,colleges. 861 me

CHAPTER II,

Research Design

and

Methodology

al two mailing lists
the 716initial respo rk es disclosed 72

m members'and 42 fro th. onmembers.
uplicates from the original ists left 1,152

rs and 291 nopmembers. Duplication
ny AACJC-..

member.colleges had brans' campuses on the nonmember
list. No attempt was made to remove responses from either
the main campus or the branch campus unless an energy
program was identified more than once.

GenGally, private colleges7-both secular and religious
were uninterested in energy curricula, as was indicated troth
by the low response rate and by' the responses' content; Of
the 186 private colleges mailed survey questionnaires, only
75 (40 percent) responded, and only '16 (24 percent) were

0

*classified aiinterested in energy education. Of the 111 (60
percent), nonrespdnding private colleges, 43 were AACJC
members and 68 were nonmembers, respectively composing
only 5 percent of the AACJC member mailing Fist and 23
percent of the nonmember mailing list.

The original responses identified existing programs in
38 AACJC-member and 16 nonmember insiitu tions
progranis in various stages of planning in 99 AACJC-
member and 19 nonmember institutions: (See Table 11.2.)
A college having programs in more than one energy area
was counted only once whkri xletermining the number of

,colleges,with energy programs. A college having existing
programs more than one energy -related area was counted
in each of those areas. Also, when a college.had both an
existing prOgram anda planned program, each program was,

counted in its respective category.
The follow-up of the 28 colleges that were likely to

have energy programs identified 18 programs. 7 existing
ones and 1 tplanned ones. (See Table 11.2.)

The colleges selected for' follow-up aid, in fa'ct, have a.
larger percentage of programs than the colleges in thorig-
inal response. Of the original response group, 7 percent of
the AACJC-member institutions had existing energy pro-
grams and 18 percent were planning energy programs. In
the follow-up ?tiryey,.25 percent of the*colleges had existing'
programs and 39 percent reported planned programs.

ollow-up survey of nonresPonding colleges was din-
du4c(d to determine the number of omit d energy pro -

12ti
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TABL

SURVE (VERSE AND RESPONSES

Category

* Colleges
Mailed

Questionnaire

6olleges
Responding

Colleges Not
Resporlding

Number Percent Number Percent

AACJC-MEMBER MAILING LIST

First Request 861* 560 65 301 35
Private secular and
religious colleges 38 43
Public colleges

Follow-up of Nonresponding
522 258

_Colleges
J.

Colleges selected as likely to
Lhave energy-related programs 28, 28 0

Sample of colleges:
data omission 34 24 . 10

Total 861 612 71 249 29

AACJC-NONMEMBER MAILING LIST ,..-
,--

'135First Request 2911' 156 54 46
Private secular and
religious colleges 37 ,-/ 68
Public colleges 119 67

Follow-up of Nonresponding
Colleges

Sample of colleges:
data omission 10 6 4

Total 291 162 56 129 44
I GRAN(TOTAL 1,152 774 67 378 33

*Of the 891 AACJC-mLniber colleges on the mailinpist sent the questionnaire, 30 proved to be duplicates, leaving 861.
'Of the 333 AACJC-nonmember colleges-on the mailing list sent thequestionnaire, ,2 proved t be duplicates, leaving 291.

grams and to establish an estimate of bias in the survey
results. Forty-four institutions were selected from a strati-
fied sample of colleges that did not respond to the initial
('naiiing. The omission sample was weighted according to
the -number of institutions existing in particular regions o:
the cquntry Also, because AACJC-member colleges were t
more toThave energy-related programs than non-
members were, the sample was composed of 34 AACJC-
members and 10 nonmembers. Twenty-four responses
were received from member institutions and 6 frorir non-
member's. The returned responses represent a 9 percent
sample of the 273 nonrespondent member schools and a
4 percent sample of the 135 nonrespondent nonmembers.

Of the 24 AACJC-member colleges that responded,
the percentage having existing and planned programs in .0,6

the omission survey was smaller than that of the AACJC
members responding to the original request: 4 percent
versus 7 percent existing programs and 8 percent versus
18 percent planned programs. The 6 nonmember responies
identified 1 additional planned program.

1'

To estimate the number of e4isting and planned pro- ,

grams omitted among the AACJC-member nonrespondents
and AACJC-nonmember public college nonrespondents,
the percentages obtained from the me ber omission sample
follow-up were used. The 4 percent ra r existin p
grams and 8 percent rate for plannedprogra as applied
to the 249 nonresponding AACJC-member institutions.
Thus, from the results, it is estimated that 10 institutions
having existing programs and 20 having planned program's
were omitted. _-

Because of the similarity of the response of public
AACJC-nonmember colleges to that)of colleges on the
AACC-member list, the percentages obtained from

s
e

omiss on sample of member college were applied to t the 61
nonrespondent public nonmember c leges. The estimated
omission is 3 existing programs and 5 panned programs.
With only 1 energy program identified in private nonmember
colleges, it was difficult to estimate private norimember pro-
gram omissions. Because of the low number of energy pro-
grams,identified in the originall'esportses of private colleges,

13



it is estimated that 1 existing and 1 planned energy program
were omitted. The grand total of estimated omitted pro-
grams is 14 existing energy programs and 26 planned energy
programs.

The omission sample analysifideritified fewer energy
programs per college than were determined from the original
sample. Therefore, because the omission sample percentage
was used to estimate the number of programs for nonre-
spondents, it is most likely that the estimated number is
a minimum.

Interest in Energy Occypational Programs and
Energy Conference

It was assumed that a college was interested in energy
occupational programs tf it met one of three criteria. (1)_,_
it had an existing energy program, (2) it was planning an
energy program, or (3) it was interested in attending the
proposed energy conference to discuss energy occupational

needs. All but two colleges having or planning energy pro -
rams ago indicated an interest in attending a conference.

About two thirds of the responding colleges were
interested in an energyionference. (See Table 11.3.) Public
institutions, both member and nonmember, supported the
conference approach by 72 percent. Private institutions,
as indicated earlier, had much less interest in energy occu-
pations, and only 25 percent desired to attend.

Many collegei ttirough their comments and letters
accompanying their responses, expressed interest in energy
occupations, although this-interest was not easily quanti-
fied. Several of the colleges with existing energy programs
were willing to host a conference. Also, mahykolleges with
noftde ree energy sequences and other alternative approaches
to instruc which did not meet the survey request re-
quirements, exp a their program philosophies.

Institutions overwhelmingly favored the two- or three-,
.day regional conference format described in the cover letter.
Ofthe 530-C011eges responding to the qUestion, 472 (89

y-,

TABLE 11.2

ENERGYRELATED TECHNOLOGIES:
IDENTIFIED AND ESTIMATED NUMBER OF

EXISTING AND PLANNED PROGRAMS BY CATEGORY OF COLLEGE

/

Category
Number of

Colleges

Number of Energy-Related
Technology Programs

Existing Planned

Number Percent Number Percent

RESPONDING COLLEGES

AACJC Members

First request 560 38 7 99 18*

Follow-up of nonresponding
colleges likely to have
nergy programs

ilollow7up of.sample colleges:

28 7 25 11 39.1

data omission and bias t 0,
-24 1 4 2 8'

AACJC Nonmembers

First request 156 . 16 10 19 12.

Follow-up of sample of colleges.:
data omission and bias 6 0 0 1 17

Total Responding Colleges 774 62 8 132 17

NONRESPONDING COLLEGES*

AACJC Members 249 10 - 4. 20 8

AACJC Nonmembers 129 4 3 6 5

Private 68 1
.b. I

-I i

tl 3 4 5 8
.

Total Nonresponding Colleges .378 14 4 26 7\

GRAND TOTAL OF RESPONDING AND * e
N',

NONRESPONDING COLLEGES 76 7 158

For nonresponding colleges, the numbers in the program columns are estimates based' on the follow-uRsample.

14
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1
percent) approved. (See Table 11.3.) And of the 496 publi.,
colleges responding to the question, 451 (91 percent)

'approved.

Inclusion and Classification of Programs

The research design called for the inclusion and classk,
fication of energy - 'related training programs in the major
energy technologies..Programs were classified by energy

/title: oil and gas, coal, nuclear, solar, geothermal, general
energy, and energy conservation. Laser optics was included
separately because of expanding eneTgy applications of
lasers. Two large training areas scheduled to be emphasized.
electrical power distribution and heating and air condi-
tioningwere not listed frequently enough by respondents
to provide information for analysis.

Colleges with energy programs were classified as to (1)
energy area, (2) whether the programs were existing or
planed, and (3) geographical area. The s6vey instrument
requested that the, respondent list by title all energy-related
degree and certificate programs, including engineering tech-
nology programs with energy options. No definitions of
energy p rams were available to serve as parameters. The
program ti e was the primary criterion for inclusion, the
occupatt sin which graduates were placed'being only a
secondary concern.

"The few existing supply, utilization, and demand studies
that have focused on technicians and paraprofessionals in
energy areas were difficult to interrelate to the research
design. Common operational definitions and perceptions of
technical manpower, especially those provided by two-year
colleges, are lacking

The most recent study by the Bureau of Labo-?-Statis-
, tics, on Technician Manpower 1966 -1980, was on tech-

(limn positi'ons as of 1965. At that t me only 10 percent o
the new entrants had received college- technician
training. The National Center for Educational sues'
report on associate degrees by categories has a two- three-
year time lapse between data collection and publican

6

1970-1971, the only energy category included was nuclear,
technology. 1 ,

Econometric projections on the demand for manpower
incoal mining for both the nation and the individual states
have been completed at `several alternative levels of demand
for_coal.2

Project IndependenceNuclear Segment3 projected
demand for nuclear technicians. Although no national sur-
vey has been made, two regional analyses of supply and
demand for nuclear technicians recently-have been
ccimpleted

The classification system developed for this s
required elepbone-calls for additional clarification on the
conte ted. Many reported programs were
eliminated as not being app e. While it was recognized
that persons trained in many techno ograms not in-
cluded have skills appropriate for energy occu it was
not possible to include such ms within the dimens
of the research design. (Appendix ontains a
gram titres submitted by colleges but not included in the
survey.)

o assessment was made of energy creditrnires or
community programs that did not lead to a certifice or a
degree. Programs less than six months in length were ex-
cluded except in,two cases where the colleges were expand-
ing into degree programs.

NationalsCenter fci Educational Statistics, Associate begrees and- -
Other Formal Awor Blow the Baccalaureate, 1970-%1,971
(Washington, D.C.. ,U. overnment Printing Office, 1973).

2jacol4. Kaufman, The ben1and for and Supply of Manpower in
the Bituminous Cool Industry for the Years 1985 and 2000
(University Park, Pa.: Institute for Research on Human Resources,
Pennsylvania State University, 1973).

3Federal Energy Administration, P ject Independence Task Force
Reports Nuclear Segment, Projec ed Manpower Requirements
(Washington, D.C.. U.S. Governor nt Printing Office, 1974j.

'4.tar.ry Blair, An Analysis of altklear-Related Technician Manpower
in IVe3t a report prepared by Oak Ridge Associated Uni-
versities ( ington, D.C.: Energy Rerarch arid Development
Administration,-1975).

TABLE 11.3

COLLEGE INTEREST IN AN ENERGY CONFERENCE AND
ACCEPTABILITY OF CONFERENCE FORMAT

Energy Program Interest Conference Format Acceptable

Yes Percent No Percent Yes Percent No Percent

Public institutions 491 72 190 I28 451 91 45 9

Private institutions 20 25 60 75 21 62 13 38

TOTAL 511 67 250 33 472. 89 58 11

-
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CHAPTER III

r

Two-year educational Institut ns have been made

acutely responsive to the energy crist Higher fuel costs are

faxing operating budgets during a time stien educational
fun& are scarce. Many stuilen and comMunity-groups are

requesting couriesonenergy-re techryl . Academic--

research is concentratin ore el icient ener 'use and

Geographical Classification of the Colleges

Colleges with energy programs were divided into eight

regions plus Alaska and Hawaii "gerrymandered" to include

states with similar energy sources.

New England: Mai , ermont, New Hampshire, Mas-

on implementation of energy a es. And ma col- __sachusett-s, Rhode Island, and Connecticut.

leges are planning programs to educate person th neW East: New York, New Jersey, Pennsylvania, Delaware,

energy-related occupations. __....,---- Mityland, West Virginia, and Washington, D.C.

This study wa nctuttid to provde a basis for plan- South: Virginia, North Carolina, South Carolina, Ken-

ning fo, e technical energy occupations at two-year tucky, Tennessee, Georgia, Florida, Alabama, Mississippi,

_ -ed6cational institutions. The survey, cosponsored by the \ and Louisiana.
American Aksociation of Community and Jartior Colleges \ Mid t: Ohio, Indiana, Illinois, Michigan, and Wis-

and the Energy, Research and Development Administration, cbnsin. -

was mailed to 1,152 AACJC-member and nonmember dwo- Centrof&Arkansas, Missouri, Iowa, Kansl, and Nebraska.

year institutions in the United States. North ntrol: Minnesota, North Dakota, South Dakota,

The analysis presents the results of the 774 institutions' Wyoming, M ntana, and Idaho.

responses. ft reports the nergy programs, present enroll- Southwe Oklahoma, Texas, New Mexico, Arizona,

ment, graduates, and geogr Incal location of existing pro- Utah, and Col

ms. The planned programs re categorized by energy West: Was

area, :eographical location, and sIage of planning.

Th urvey identified 62 exist g one- and two-year

en rgy-rela techn* gy programs d 132 planned pro-

gra (See Ta e 111.1 we of the 8 g graphical areas

used f classifick tudy had e ting programs,

and all 8 egiops eac at least 6 planne rograms. The

largest nu er of existin: rograms in an ec rgy area was

the 24 report coal-mining chnology-programs, and 30

colleges listed ned pro'gra i olar-e orgy technology.

rado.
ington, Oregon, California, and Nevada.

Teckhnology

petroleum (o\l'and gas) technology programs in colleges

have grown rapidl during the last five years. The Arab oil
-embargo,stimulated companies to re-examine known low-

producing petroleu location to lease more offshore sit
and to make major ffgrts to ext ct oil from shale, coal,

and tar sands. All th e activities ha stimulated the develop

7



0

(

r

TABLE 1t1.1

ENERGY-RELATED TECHNOLOGIES:
NUMBER OF COLLEGES WITH EXISTING AND PLANNED PROGRAMS

IN EACH,OF EIGHT CATEGORIES

Energy-Related Technologies

Colleges with
Existing Programs

' Colleges with
Planned Programs

Colleges /Programs Colleges Programs

Petroleum (oil and gas) 12 13 11 13

Coal mining 17 24 20 .25

Nuclear energy 18 19 17 19

Solar energy 1 1 30 30

Laser-optics 4 4 8 8

Geothermal energy / 6 6

Energy 16 18

Energy con ser tion 1 1 13 13

TOTAL 53 62 121 132*

'The 132 total planned programs includes colleges with existing programs that are expanding offerings
in the same field and new colleges planning first-time programs. In later sections on individual energy
areas, it is possible only to analyze new planned programs. Therefore, the number of planned programs
may vary in the individual petroleum, coal mining, and,nuclear tables from that shown here.

TABLE 111.2

PETROLEUM TECHNOLOGY: COLLEGES AND
THEIR EXISTING PROGRAMS,, ENROLLMENT, AND GRADUATES

Regions Colleges, Programs Enrollment
1975

Graduates
'Projected

1976 Graduates

East 1 1* 26 13 n.a.

South 1 1 56 3 5

Midwest 4 5t 151 94 120
r

North Central 1 1 36 5 10 .

Southwest 3 3 8S 11 6

West 1 n.a. n.a.

Alaska 1 1 21

TOTAL 12 13 375 126 '143,

*This is a sixmonth program. 151

This includes one four-month program.

ment of college prograrris 2nd provide potential technician
employment opportunities.

The survey indicated that 12 colleges had a combined
total of 13 existing petroleum technology programs. (See
Table 111.2.) pine of Lhe programs offered an associate
degree in petroleum technology or equivalent. Most focused
on training technicians to aid geologists and engineers in
both oil and gas extraction and petroleum refining. The 4
remaining programs-1 offering an associate degree, 1

8
Iq

ti

1
-
awarding a certificate, and 2 shorter programs all empha
sized petroleum extractlon.. '

Of the 2 3 progrims, 8 were established in the last two
years, 6 of which began in 1975. Threcprograms were
started in 1068-1969, and 2 were begun in 1964-1965.1

10f the 9 Colleges listed id Barron's Guide to the Two-Year Colleges
as having petroleum technology programs, 5 colleges responding to
the survey did-not Indic te they had such.. program.



Geographically, the Midwest has the most existing and
planned programs, the largest enrollment, apd tho most

graduates.
In the survey, enrollment reported in petroleum tech-

nologv during 1975 was 375. One hundred tvvefity-six stu-
dents were graduated in 1975 and 143 students we're pro-
jected to be graduated in 197e. Having by far the largest
prdigrAm, Illinois Eastern Community Colleges will graduate
over 70 persons in both 1975 and 1976. Because 8 of the
other progtams have only recently enrol ed their first
classes, the number of graduates should ncrease signifi-
cantly in 1977.

-Nine colleges are planning a combine total of 11
petroleum technology programs: 1 is in the formal planning
stage, 4 are in the preliminary planning stake, and 6 are in
the informal planning stage. (See Table I10.)

One college with a four-month program in oil-well
servicing is planning a two-year petroleum technology pro-
gram. Five of the planned programs one an oil hale 1

. programemphasize extraction of oil and gas. T imple-
ment the programs planned in sevcal colleges, petroleum
exploration effortsincluding offshore drillingmust be
increased in the college's geographic region. The tentative
dates repprted for beginnin some of the new programs are
1976 for one program, 197 1 or two Programs, 1978 for
two programs, and 1979 for One program.

Colleges with petroleum technology programs tend to
work either closel)i with petroleum extraction and refinery
industries or not it all. Of the 12\ colleges with programs,
industry is strong involved in 8. (See Table 111.4.) The
oil industry supp its the programs of these colleges by
making available facilities for 6 colleges (50 percent), in-
structional staff for 6 colleges (50 pertent), curriculum
planning exper se for 7 colleges (58 percent), and equip-
ment for 5 col ges (42 percent). Of the 9 colleges planning
new programs, only two report industrial involvement. The

I

TABLE 111.3

ti

smallness of this number could partially be because 6 of the
programs are still in an informal planning-stage:

It was impossible from the survey to determine how
many of the existing programs were trainin erson for
industries within the college's loNti-ar a and how many for
a larger region.

Coal-Mining Technology

By far the greatest demand for energy-related techni-
cians is in coal mining. This is because the U.S. coal industry
intends to mina more than 1.1 billion tons of coal by the
year 1985. One projection published in December 1974 is
that 125,000 new employees will be needed to man the 270
mines now to be built, each of which will be producing 2
million tons of coal a year.l

Another projection, stated in May 1975 by a represent-
ative of Consolidated Coal Company, is that coal-mining
companies must hire an additional 152,000 employees be-
tween 1'976 and 1985, the majority of whom will be inex-
perienced in coal mining.2

Experts discussing manpower needs for the coal mines
have emphasized that not only will many new persons be
needed but also they will need to be well trained. Because \---
additional pretraining and early upgrading have proved both
to increase productivity and to augment mine safety, com-
panies are no longer satisfied with the practice of indoc-
trinating new employees for fewer than 40 hours before
they go underground.

In illustrating this point, one survey respondent ex-
.

11. Wes Blakely, "The Manpower Scene. Training'and Development,"
Coal Mining and Processing (December 1974), p. 52.

2Roger M. Haynes, "Manning of Coal Mines," a speech delivered at
the 1975 Coal Convention of the American Mining Congress, Pitts-

- burgh, Pa., May 4-7,1975.

PETROLEUM TECHNOLOGY:
NEW COLLEGES PLANNING PROGRAMS fte

AND STAGES OF PLANNING

Regions

New England

East

South

Midwest

Central

Southwest

West

jOTAL

New Colleges

Program Planning Stage.

Informal* PrelImMaryt Formal*

1 1

1 2

1 1

2

2 1

1 1

9 6 4 1

ojb-house planning and discussion are taking place.
Program planning is being conducted with Intention of submitting th'e program to the sate board

fpi approVal.
*Program hasbeen submitted to state,,board and is awaiting approval.

18
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plained that a coakmining company with more than 2,000
apllicAtions for underground miner positions, offered to
hie all persons who successfully completed the college
coal-mining program. The college and the coal company
created a successful cooperative program, alternating school
and work.

Without exception, coal-mining technology programs
in two-year colleges fit the definition of community pro-,
grams. The colleges work closely with the regional coal
companies to develop programs needed by the local mines
or related industry. And because of this close cooperation
in tailoring the programs to the needs of local mines and
industry, it was difficult for the survey staff to categorize
the coal-mining technology programs.

In all, 17 colleges with a combined total of 24 existing

10

programs in coal-mining were identified. All but 3 programs
were reported to been established within the last five
years. (See Table 111.5.)

Of these 17 colleges, 5 are in the East, 5 are in thf Mid-
west, and 4 are in the South. The two states having the
greatest number of these colleges are West Virginia (5 col-*
leges) and Illinois (3 colleges).

It was frequently difficult for the survey research staff
and the college to determine whether or not a program led
to a certificate or an associate degree. Many of the short
courses and electrician and supervision certification prepa-
ration courses are or can eventually be placed in the degree
track. Colleges generally were unsure about how many of
the employed miners taking courses were seeking degrees.
The survey identified 2,878 persons enrolled, 153 graduated

TABLE 111.4

PETROLEUM TECHNOLOGY:
INDUSTRIAL INVOLVEMENT IN COLLEGES WITH

EXISTING AND PLANNED PROGRAMS

12 Colleges with
Existing Programs

9 Colleges with
Planned Programs

Industrial Involvement Number Percent Number Percent

Industry Involved 8 67 2 22

Use of industrial facilities 6 50 2 22

Use of industrial equipmbrit: 42 2 22

'Use of industrial staff
fdr-instruction 6 2 22

Use of industrial staff
for curriculum planning 7 58 2 22

Use of industry to train
college instructors. 1 8 1 11

Use of college to train
industry employees 3 25

Industry NM Involved 4 33. 7 78

0-

TABLE 111.5

COAL-MINING TECHNOLOGY:
COLLEGES AND THEIR EXISTING PROGRAMS,

ENROLLMENT, AND GRADUATES

Regions
1

Colleges Programs Enrollment
1975 Projected .

Graduates,l 1976 Graduates

East 5 .7 466* 12 74*
South 4 6 453 25 88

Midwest 5 's 5 685 89 143

North Central 2 3 60 25 28

Southwest 1 3 1,214 2 10

TOTAL 17 2,878 153 343

*This figure is an estimate. ,
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in 1975, and 343 who %%erg proje ed to graduate in 1976.
Of the 17 colleges with pr rams, 8 arg expariding their

offerings. Twelve additiona olleges are planning programs:
6 in the discussion star in the preliminary stage, and 4
in the formal star ee Table 111.6.)

TABLE 111.6

COAL - MINING TECHNOLOGY:
EW COLLEGES PLANNING PROGRAMS

ND STAGES OF PLANNING

#7

Program Planning Stage

Regions New Colleges Iriforma2 Preliminary Formal

East 3
1

2

South 2 1 1

Midwest 3 3

North Central, 2 1

Sciuthwest 2 1 1

TOTAL 12' 6 2 4

The start-up time for coal-mining technology programs
seems to be considerably shorter than that for other energy-
related technology programs. seven of the offerings are
planned to begin in 1976 and two are slated for 1977.

In analyzing the West Virginia public and private col-
lege programs training coal miners, Duane A. Letcher, of
the Mining Extension Service of West Virginia University,
classified the instructional activinesinto three categories:1

- Training: Activities to improve the employee's present
performance.

Education: Activities to improve the overall compe-
tence of the employee beyond the job now held.

Development: Activities to prepare the employee to
adjust to the organization as it changes.

1 Duane A. Letcher, Identification and Structural Analysis of In-
structional Programs for the Underground Coal Miner tit Wist
Virginia, July 1975.

While most of the degree programs identified are "edu-
cation" and "development" activities using Letcher 's classi- q

fication system, colleges are also providing extensive "train-
ing" activities for underground miners.

Each coal company is required to submit a training
plan to the district office of the U.S. Mining Enforcement
and Safety Administration (MESA) for approval. The com-
munity colleges are frequently included as part of the
method for meeting the training objectives. Experienced
miners with appropriate underground time can seek certifi-
cation as electricians or become supervisors if they have
completed training and can pass the required certification
tests. Community colleges provide training for both cer-
tifications.

In only two states do state statutes require a minimum
, of 80 hours of pretraining before the new employee can go

underground. The apprenticeship as a "red hat" under close
supervision away from the face of the mine lasts 90 days.
The local colleges make available a variety of courses each
a-few hours in length on all phases of mining and safety.

Six categories of coal-related programs were identified
besides short tra.iriing courses for employed miners. (See
Table 111.7.)

One- and two -year Programs in mining technology are
available for both full-time students and miners enrolled
part-time. Mining management was as a complete pro-,
gram and as an option in mining technaogy. Two-year
associate degree programs in mining engineiring and mining
technology designed for students to transfer to four-year
colleges were identified.

Surface coal-mining and reclamation technology pro-
grams are available in geographical areas where surface coal-
mining is prevalent. Surface coal mining does not have the
strict training regulations that underground coal mining has,
but the colleges work closely with the coal companies. Of
the five colleges responding in the survey that had surface
coal-mining technofOgy'programs, two also had reclamation
technology programs. (See Table 111.8.) One surface

ram in the formal planning stage and two c-

progra e in the formal planning stage and
one in th reliminary pla stagewere identified.
`, Three co coal-conversion nology programs
being planned will tra thnicians in cony ng coal to a

0,

TABLE 111.7

TYPES OF COLLEGE COAL-MINING DEGREE PROGRAMS ,

Type Length Students Program

Mining engineer

Mining technology

Mining management"

Surface mining
technology

Mining reclamation
technology

Coal-conversion
technology

2 years

1 or 2 years

1 or 2 years

1 or 2 years

1 or 2 years

1 or 2 years

full-time

full- and part-time

full- and part-time

transfer emphasis

terminal and trans

terminal or transfer

fer

.

full- and part-time

full- and part-time

still only in planning

terminal

terminal

still only in pInning
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TABLE 111.8

SURFACE COAL-MINING AND RECLAMATION TECHNOLOGY:
COLLEGES WITH EXISTING AND PLANNED PROGRAMS*

Regions

Colleges with

Colleges with Planned Programs

Existing Programs Informal Preliminary Formal
Surface Coal-Mining Programs

South 1

Midwest 3 1

North Central 1

TOTAL 5
1

Reclamation Programs

Sou,th 1

Midwest
1

TOTAL 2
1

*This table's data are also included in Tables 111.5 and

fuel oil or a gas. (See Table 111.9.) The formally planned
program is in North Dakota and will train personnel to
operate plants now on-line and under construction in con-
verting lignite to a synthetic gas.

As mentioned previously, there is strong cooperation
between the colleges and the local coal mines. fo colleges
with existing programs, industry made instructional staff
available to 13 colleges (77 percent), facilities to 12 col-
leges (71 percent), equipment to 11 colleges (65 percent),
and curriculum planning expertise to 10 colleges (59 per
cent). (See Table 111.10.)

Six of the 12 colleges planning programs (50 percent)
1" are using local companies in curriculum planning. (See

*
;Table 111,10.) A number of the colleges are also planning
to use industrial facilities, equipment, and industry trained
college instructors.

Nuclear Energy Technology

The commercial use of nuclear fission as an energy
source has expanded rapidly since the first nuclear power
plant was completed in 1957. In the United States as of
June 30, 1975, 54 nuclear power reactors were operating,
61 were being built, and 104 were being planned. Forty-five
of the reactors under construction are planned to be on-line
by the cod of 1980.1

Cofnmercaal nuclear reactor operators have always been
required to be both highly'trained and licensed. Training for
licensing was conducted originallyby the Atomic Energy
Commission (now ERDA), and by'ffte vendors that sold
reactors to the utilities. Now ever more technical college),

1Nuclear Reactors Built, Being Built, or Planned in the United
States as of lune 30,1975, a report prepared by the Division of
Reactor Research and Development, Energy Research and Develop-
ment Administration.

12

111.6.

cooperating closely with the utilities, are providing initial
training for reactor operators.

-The Nuclear Regulatory Commission (NRC) is respon-
sible for establishing the licensing requirements and con-
ducting all operator-licen ,ing tests. For all nuclear utility
personnel other than reactor operatorsgeneral employees,
quality assurance personnel, health physists, physical
security personnel, nonlicensed technicians, and welders
the NRC evaluates the training)

Eightee'n colleges reported existing nuclear technology
programs in the survey responses. Of these colleges, 3 will
not graduate their first class until 1976.2 Only 1 college has
2 different nuclear-relateckbrograms. Of the 14 programs,
resulting in associate degrees, 1 is a 30-month co-op program.3
By comparison, there are 62 universities offering nuclear
engineering or engineering-with-nuclear-option programs.4

Although not compared in content, many of the col-
lege programs had similar titles: 13 titles were in nuclear
technology, 2 were for reactor operators, 3 were in radiatiob
technology, and 1 was in nuclear quality assurance. Of the
19 existing programs, 2 began in the early 1960;s,1 started
in the late 1960's, and the rest beganin the last five years.

1W. A. Ruhlma n, "Lns-pectio-n of Training Activities by thp N RC's
Office of Inspection and Enforcement," in Proceedings of the
Second Symposium on Training of Nuclear Facility Personnel,
May 1975 (Oak Ridge, Tenn.: Oak Ridge National Laboratory).

;Two included programs are located in colleV within the Penn.
sylvania State system that were not on the ACK mailing lists.
They were contacted by phone.

3Barron's Guide to the Two-Year Colleges lists eight institutions to
the survey population with nuclear programs.

41ohn R. Doggette, Nuclear Engineering Enrollments and Degrees,
f975, a report prepaied by Oak Ridge Associated Universities
(Washington, D.C.. Energy Research and Development Adminis-
tration, September 1975).
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Five hundred forty-two students were reported enrolled
in the programs during the fall of 1975. Eighty three stu-
dents were graduated during 1975, and 210 are projected to
be graduated in 1976. (See Table 111.11.)

Fourteen of the 18 colleges with nuclear energy tech-
nology programs are located east of the Mississippi River and
were responsible for all but one of the 83 students graduated in
1975. Eight of the 18 colleges are in Southern states. Each
of the states having public nuclear power utilities had at
least college with a nuclear energy technology program
with one exception. the state of Illinois, which has the
greatest number of utility reactors of all the states, had no
college with a program.

Of the 19 planned programs in 17 other colleges, only
3 are in the formal planning stage. (See Table 111.12.).
According to letters received and telephone follow -ups by
the survey staff, colleges located near sites of nuclear

TABLE 111.9

COAL-CONVERSION TECHNOLOGY:
"NEW COLLEGES PLANNING PROGRAMS

AND STAGES OF PLANNING*

utilities planned or under construction are the source of
possible new programs. The Office of Education has funded
the Technical Education Research Center (Waco, Texas) to
develop curriculum modules for nuclear energy technology
programs and to help implement programs. Additional fund-
ing by the Office of Education is planned for some institu-
tion to'produce curriculum modules for nuclear reactor
operators.

Related nuclear industries were involved in the programs
of 14 of the colleges. (See Table 111.13.) Of those, 10 col
leges use industrial equipment, 9 use industrial facilities,
and 9 use industrial staff for curriculum planning.

The 42 E RDA prime contractors, the majority engaged
in extensive nuclear research and development activities at
64 locations, have always worked closely with universities
engaged in nuclear research and instruction. The support to
universities was predicated on support of research related to

Regions New Colleges

Program Planning Stage

Informal Preliminary

East

Midwest

North Central

TOTAL

1

1

1

3

1

1

1

1 1

*This table's data are also included in Table 111.6.

TABLE 111.10

COAL-MINING TECHNOLOGY:
INDUSTRIAL INVOLVEMENT IN COLLEGES WITH

EXISTING AND PLANNED PROGRAMS

17 Colleges with
Existing Programs

12 Colleges with
Planned Programs

Industrial Involvement Number Percent Number- Percent

Industry Involved 15 88 6' 50

Use of indUstrial facilities 12 71 5 42

Use of industrial equipment 11 65 4 33

Use\of industrial staff for 2-
insthiction 13 77 4 33

USe of industrial staff for
curriculum planning., 10 59 6 50

Use of industry.to train
college instructors 3 18 1 8

Use of college to train
industry employees. 4 2 17

Industry Not Involved, 2 12 6 50

22 . 13



t 3' /ABLE 111,11
--___

NUCLEAR ENERGY TECHNOLOGY,:

i COLLEGES AND THEIR EXISTING PROGRAMS,-
ENROLLMENT, AND GRADUATES

Regions

New England

East

South

Midwest

Southwest.

. West

Colleges

2

3*.

8

1

2

,2
TOTAL. 18

Programs

2

3

9

1

2

19

1975
Enrollment Graduates

'Projected
1976 Graduatis

53

64

303

38

49;/-
35

542

1'9

30 ,
33

1

83

33

42

90

20

25

210

*Of these colleges, 2, each having 1 program, were not on the AACJC mailing list.

TABLE 111.12

NUCLEAR ENERGY *CI-INOLOGY:
NEW COLLEGES PLANNING PROGRAMS

AND STAGES OF PLANNING.
4 n

Regions

New England

East

South

Midwest

Southwest

West

TOTAL

New Colleges

1

5 _

2

3

3

17,

Program Planning Stage

Informal PreliMinaiy

1

3 1

1 1

2 1

3

3

12 4 3

Formal

1

1

ERDA's objectives and on the attraction of Ph.D.'s into the

contractors' workforce.
Of the 18 community-colleges with existing nuclear

energy techrldgy programs, ERDA contractors have been

involved in-the programs of only 4, three of which worked

with two contractors in Oak Ridgejennessee. (See Table

111.14.) The students and instructors at all 4scolleges have

[mewed instructional expe'nences using equipment within
the ERDA facilities. Two summer programs were held for

second -year students ip 1972 and 1973. Of the 17 culleges

planning programs, 1 reported hthing ERDA contractor
professionals advising in L.urriLulum planning.

Solar Energy Technology

Solar energy can be utilized in three technological
processes. (1) phuiosynthesis or helgochemical, (2) hello-

electrical (converting solar erfergy to electric power using

phototioltaic oells), anti (nheliothermal (concentrating
solar energy for solar heating and cooling purposiis).

Helioelectr!cal conversion is hindered by present costs

14

23

of materials being 50 to 100 times too high tobe corn-
petitiveiwith conventional energy systems. Initial research'

wilt be conducted to acquire performance standards and
test data on optimal system design with only a demonstra-

tion systeni prior to 1985.1
Solar thermal conversion also lacks performance stan-

dards and test data. To supply these, several srrial,1 test
facilities and pilot plants will, be constructed by 1985.
ERDA also plans to fund a solar etiergy research institute to °
be the leading center of expertise. However, as now planned,
[RDA's research,.development, and demonstration strategy
will not credte'amoticeable demand for solar energy tech-
nicians within the next deeade.2

'Creating Energj, Choices Tor the Future, Vol. 2: Program Imple-
mentation, ERD6 Report No. 48 (Washington, D.C.: Energy
Researctrnd DevelOpment Administration, 1975), pp. 33-41.

2Lnergy Alternatives: A Ccynparative Analysis, a retort prepared
by the Science and Public Policy Program, University of Okla-
homa, May 1975, pp. 11-1 to 11-14.
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Solar heating systems will become more popular as

commercial applications expand in residential.and private
use. At d esent, estimates for a residential solar,heating

TABLE 111.13

Systerp are frtim $6,000 to $8,090, E RDA is fund a,
limited number of public initutions, including the,Anstitu-

.. Lion educatiorr, to irope'ment solar heating systems. .

'NUCLEAR ENERGY TECHNOLOGY:
INDUSTRIAL INVOLVEMENT IN COLLEGES WITH,

EXISTING AND PLANNED PROGRAMS

18 Colleges with .

Existing Programs,

Industrial Involvement Number

Industry Involved 14

Use of industrial facilities 9

Use of industrial equipment 10

Use of industrial staff for
instruction 5

Use of industrial staff for
curriculum planning 9

Use of industry to train
college instructors 1

Use of college to train
industry employees

Inchistry Not Involved 4

TABL 111.14.
NUC R ENERGY TECHNOLOGY'

THE ENERGY RESE RCTrAND EEVELQPMEN DMINISTRATIOITS--/
INVOLVEMENT 11y- COLLEGES WITH. EXISTING AND PLANNED PROGRAMS

17 Colleges with
Planned Programs

Percent Number Percent .
78 Crt. 35 ..

50 5 . 30

56 . 3

18 Colleges with
Existing Programs

ERDA Involvement Number
'ERDA Involved 4

Use of ERDA facilities 4

use of ERDA equipment '4 '

Use of ERDA staff for
instruction 1

Use of; ERDA staff for
curriculum planning l
Use,of ERDA to train

"college instructors 1

Use-of ERDA for student

Percent

22

22

22

6

6

17 Colleges with
Planned Programs

Number Percent

1 6

1

..-
work experiences 7---- 1 --fi

----
Oth

,
er 1 6 ---- 1 6

-------.7,----ZERDA or ERDA Contractors ,

Jo 16

---
Not Involved 14 78 94

- I. ,--2"
4

4

15,
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. ,
'Pne college already has implemented a solar energy

"t,
from a demonstration plant ge and, thus, are not con-

techpology emphasis into its he'ating and air-condk,ioning '0 sidered to be a short-term rgy alternative. : ,,

program. (See Table f11.15.) And 39 collejges reported to, - A great demand ex' s f r tht feW, persons being trained

- be pipping solar energy tecrinology"programs. (See Table:- as laser-optics techni Ins, no only in laser7fusion research

111,16.) Interestin programs Was _expressed by colleges irr.'%---- , but also in indust s involved ill such areas as qualjty con-

all sections of the country, with colleges in.the Southwest / . trol, medical? arch, micro ffcuitry, and military applica-

planning ten pcograms. - . tions. In 1 only 26-4aser-optics technicians' were gradu-

Barron's Guide to the Two -Year Collegerlisis'more ,
atedralprom one college. (See Table 111.17.)

than 150 college; as Iliving, programsin heating and air- ' ,,tri.thrsurveyonly four colleges reported having laser-

conditionine(cIlmate-contrbl) tectinaogy. Courses in solar '' optics tecbdology programs, all resulting in associate degrees.

energy principJes and-solar ther&a,i6onversicn system main- ..,,YIexas
State Technical Institute (TSTI, in Waco) began the

tenance coulne added where qroaFiate. The colleges- .,''' first laser-optics technology program in 1970 and e panded

funded to construct ;OW. _sting system facilities will be

ableto use them as tralriing laboratories.
,,-

tolleges'are cautioned not to establish expensive new
programs that train studerits for technolOgical occupations

for which employment prospects are uncertairt...kie 30
pjanned'solar energy technician prpgrams.wouldproduce
graduates far- exceeding any projected demand. And in'ibe-..,&

''near future, there will be no demand for solar - technicians
that eduklrtot be supplied by-crosttraining climatecontrol -' Pf,

and'electron technicians.

the training area to its Rio Grande campus in 197
mally affiliated with TSTI Technical Education
Center (TERC), a nonprofit research organitation, is con-
tracted with the Office of Education-to develop laser- optics
curricula and tO help implement clew programs, pri
in Massachusetts, New liork; New jersey, Florida,' a:n

Southern California. TERC has establiihed a committee .0.

omp sed f laser industry representatives, includiog those
D aborat9ries involved in laser research,:

1 gradulted the total 26 laser-optics technicians in
and will,with its sister institute, graduate 41 Of the -

laser- optics techniclank projected to be graduated
976. The other two reported programs will not graduate

their first classes until 1976 and 1977.
Eightcolleles-easht reported having a planned laser-

optics program. (See Tabl .111.18.) The Program of each

college is tic/result in an asso e degree except for that of

one,colOge,
-

which already has an Ling program. That

TALE 111.15

or-
earch,

Laser-Optics Techno

The survey included las

3, ,-
s technofoly/programs

because laser use in energy productjo tt'ettis'exp
For the fiscal year 1976, more than $5Q mitliori is*projected

to be spent on laser-fusion research-by three E DA contrac-

tors. But laser-fution.systems are estimated hie 20 yearst%,

/
d$0.1..AR ENERGY TECHNOLOGY:

`COLLEGES AND THpriCEXIS,TING PROGRAMS, ENROLLMENT, AND GRADUA
. 0-

) 975

Regions Adlleges Programs Enrollment Graduates

ojected
76 traduates

1 1 . 58

TM:5-011.16
SOLAR _ENE'RcGY TECHNOLOG :

EW COLLEGES PLAN)ItNG PROGRAMS AND AGES OF PLANNING

P gram Planning Stage

35

,Regions. ,7

Nev.; England

East ,

South

Midwekt

Central - 1

North Central

'Southwest 10

West 5

TOTAL

New Colleges

3



COLLEGE_S_AND- 14E1

Regions

Midwest

Southwest.

West

TOTAL

gt 4

/7TABLE .17

ER-OPTIC TECHNOLOGY:

z

.

STING PR GRAMS, ENROLLMEN TiSID GRADUATES

I975
ProgramS Enrollment, Graduates

Projected
1976 Graduates

1/ 24-

i 2 110 't 26

1 .80

214 26

T LE 111.18

LASER PTICS TECHNOLOGY:
NEW CO&EGPS PLANI G.PROGRAMS AND STAGES OF P

w.Englancl

East

South

Midwest

Southwest

TOTAL

, . ....

lege's new program isc to be rtificate one for laser
tics assemblers. Of the eigh planned pr ms, one' is in

theXotrnal planning stage, two are in e preliminary planning/
stage, and five arelii the informal anning stage. Only four

he colleges reported tentative starting dates. 1977 for
,vo colleges, 1978 foi..err'e college, and 1979 for the other

college. Three of the colleges are in the East; two are in the
--Southwest, and one each is in New England, the Midwest,

and the South.1None of the colleges reported industry to
be involved in their present planning activities.

18

59

Program Pra tfirStage
f.

New Collages Informal.

1

3 r-
1

1

2

8/
relimItiary Formal

2"

e

2

1

geothermal energy could simply 2
needs.]

nt

A near-terrn objective of V iA is to stimulataccel-
crated geothermal industry rowth and to provi.
10,000 to 15,000 megayvatts of commercial el
and nonelectrical energy from hydrothermal
1985.2 NI) iMmediatedemand for geother
niGja is apparent other than that create. y this ERDA

arch and demonstration effort.
No collegeS reported Co have existing programs for geo-

thermal technicians. Six colleges, located close to geothermal
energy sources, said they have planned progrArds. One pro-
gram is in the formal planning stage, one - program is in the
preliminary planning stage, and fouPrograms'are in the
infoimal planning stage. The formally planned pro r flip re-

at least
trical power

esources by

Geotherm rgy Technology

....------G;cithermal energy, the heat ip water and rock beneath
the earth's surface, is available in the western one-third of
the United States, including Alaska and Hawaii. .However,
ghermal energy has a limited potential for producing
electricity when compared with that of nuclear energy or
fossil energy and is most applicable to nonelectrical and non-
transport related forms of energy. One study estimated that

4
1TE RC conducted its own interest survey in 1973 and reported to
have received requests from over 450 educational institutions for
more information.

N

11. F. Ikunze and A. S. Richardson, Notional Program Definition
Study for the,,Non Electrical Utilization of Geothermal Energy,
a report prepared by the Idaho National Engineering Lab
(Washington, D.C.: Energy Research and Development Adminis-
tration, June 1975).

2Creating Energy Choices for the Futufre, Vol. 2. Program IMPle-
mentation, ERDA Report No. 48 (Washington,,D.C..Energy
Research and Development Administration, 1975), P. 47.

fos



lated to an ERDA-fu pped geotherItial project, is to begin at
`Lassen College,in Susaleville, California, in 1970. (See Table

111.19.)
Only the two colleges beyond the informal stage have

worked with geothermal-related industries or ERDA in

program planning. (See Table 111.20.) The two colleges are

using industrial facilities, equipment, and professional staff.

Three of the colleges that reportetthaving planned'geo-

thermal programs in the informal stage were similarly in-

terested in solar energy technology programs. In letters

accompanying the survey responses, each of these three'cola

leges asserted it could institute a program ip either area if
the need existed.

Energy Technology
A variety of planned programs were classified under the

"label of energy technology. Theitrograms are of two dis-
tinct types: (1) ones to give a person skills he can apply to
a variety of applied energy occupations and (2) ones to
explain and possibly support research in alternative energy
resources.

7

Sixteen coll9ges reported as planning to initiate a com-
bined total of 18 energy technician programs In ,7,91 the 8

geographical regions. (See Table 111.21.) Two colleges each

reported two different planned offerings. The only program
in the formal planning stage is in Wyoming and is specificilly ;
designed to train in wind power technplogy. Five programs

are in the preliminary planning stage, and 12 programs are

in the informal planning t)
Of the 16 colleges witif3440,pergy technology pro-

grams, only 5 colleges reported iriplabi, to be involved in

their program planning. (See:W:6111:21) Of these colleges, ,

3 are using industrial staff in curriculum planning and 2 are

using industrial equipment in related courses.
The planning of energy techniciih progrartis raise many

potential dangers'. During the great interest in environmental

education from 1969 to 1971, many educatiorial and non'.

profit institutions were funded to develop environmental

and ecology technicips. The programs attempted to provide

mqltiple competence in air; solid waste, wastewater, and in-

secticides monitoring and frequently produced persons un- _--

TABLE111.19

GEOTHERMAL ENERGY TECHNOLOGY:
NEW COLLEGES PLANNING PROGRAMS AND STAGES OF-PLANNING*

Program Planning Stage

Regions New Colleges. Informal Preliminary Formal

North Central 1 1

Southwest

West 4 2
A'

1

TOTAL 6 4 1 1

No college responding to the survey questionnaire reported having an existing program.

TABLE 111.20

GEOTHERMALENERGY T HNOLOGY:

INDUSTRIAL OR I HE ENERGY RESEARC I AND DEVELOKENT
ADMINISTRATION'S INVOLVEMENT IN COLLEGES

a

WITH PLA NED PROGRAMS

.

Industrial or ERDA lnvo ement

Industry or ERDA Involved

6 Colleges with Planned rograms

Number Percent

2 ,voviirtocia300°

a.

facilities ,

Use of industrial or E

Use o1 industrial or ERDA
sta- or Ins ruc

Industry and ERDA Not Involved 4

33

33

67

No college respo ding to the survey questionnaire reported having an existing program,,,---



TABLE
r) ENERGY TECHN OGY:

NEW COLLEGES PLANNING PROGRAMS AND STAGES OF PLANNING*

'Program Planning Stage

, Regions New Colleges Informal Preliminary Formal

New England 3 3

East

South

3
4

1 ,

3

3

1

Midwest 1 2

North Central "1 1

Southwest 2 2

West 2 1

." TOTAL 16 12 5
1

No college responding to the survey questionnaire reported having an existing program.

TABLE 111.22

ENERGY TECHNOLOGY
INDUSTRIAL INVOLVEMENT IN COLLEGES WITH PLANNED PROGRAMS*

Industrial Involvement

Industry Involved

16 Colleges with Planned Programs

timber

Use of industrial equipment 2

Use of industrial staff for
instruction 1

Use of industrial staff for
curriculum planning 3

Use of college to train
industry employees 1

Industry Not Involved 11

Percent

31

13

6

6

69

No college responding to the survey questionnaire reported having an existing program.

1.

needed by industry, public utilities, or governmental moni-
toring bodies.

This is not to imply that energy technician programs
in such areas as alteinative energy sources, energy research,
and energy reclamation from waste, materials cannot be=
come viable programs that fulfill local needs. But before
introducing an energy technician program, any college should
first determine that a'need for technicians exists and that the
college can supply the appropriate skills required by the em-
ploying industries.

Energy Conservation Technology

Energy conservation is based on two interrelated objec-
tives: reducing energy consumption and using energy more
efficiently. The American public has not yet been torced

28

to alter their lifestyles substantially to conserve energy. A
United Nations study found that the United States had the
smallest reduction in energy consumption of any industrial
nation foldwing the Arab oil embargo. Expected policy and
public acceptance of energy conservation measures that af-
fect levels of commonplace services would require extensive
technological alterations.

Three examples of survey responses illustrate how col-
leges are responding to energy conservation techtiblogy
needs. The only existing energy conservation technology
program was in natural resources conservation, a curriculum
also reported as Warmed in two additional colleges. The col-
lege in New York, with this programb graduated 30 persons
in 1975 and projects a graduating class of 22 in 1976. (See
Table 111.23.)

Some colleges)eRorted modifying programs to incor

19



TA13L-E-411.23

r'

%ENERGY CONSERVATION TECHNOLOGY:
COLLEGES AND THEIR EXISTING PROGRAMS, ENROLLMENT, AND GRADUATES

Region

E)st

CollegC

1

.Program

1

. Enrollment

9?

1975
Graduates

30

Projected
1976 Graduates

22

porate energy conservation instruction. Three colleges
reported alterations in their automotive technology curricula
to instruct students on ways to improve engine efficiency.
And two colleges are planning changes in building-technology
courses to focus on alternative energy and construction tech-
niques.

Thirteen colleges each have a planned energy conserva-
tion technology program. Of these programs, 10 are in the
informal planning stage, 2 are in the preliminary planning
stage, and 1 is in she formal planning stage. Seven of the

. eight sections of the country had planned programs. (See
Table ill.24.1

it is still to be ascertained it there is a need for energy
conservation technicians. If su, should separate educational,
programs be instituted to train them, or should existing pro-
grams be modified? At least one thing is certain. d college
should determine the kind of skills actually needed for em-
ployment before establishing an energy conservation tech-
nology program.

Electrical Energy Technology

The research staff intended to analyze electrical pro-
grams primarily related to power production and Power
transmission in the same manner as other energy tech-
nologies. However, only 32 colleges responding listed elec-

'kw

20

amity or electronics programs, an insufficient number for
analysis.

In contrast, within its 94-4-college population, Barron's
Guide to the Two-Year Colleges in 1975 lists 352 electrical
technology programs, of which 208 are classified as ter-
minal certificate programs, 97 as transfer programs, and 47
as terminal and transfer programs.

The best available data on the existing electrical tech-
nology programs contained in the study are the EiVineering
Manpower Commission of, tbe Engineers Joint Co&wil. In a
423-college sample, the Commission reported that 103 col-
leges graduated 2,465 students in electrical programs in the
year ending June 1974. (That study 's low response rate em-
phasized the difficulty of acquiring techriical-occupation
supply data.)'

If it is assumed that the two populations, the 352 elec-
trical technology programs listed by Barron's Guide a
one surveed by the Engineering Manpower Commission,
are similar, it can be inferred that the number of graduates
for 1974 would have been in the range of 5,500 to 8,400.

In gum, it would seem that the large number of existing
electrical technology programs could accommodate any
curriculum revisions and advances in the technology. The
colleges have the capacity to meet increases in demand for
technicians at both the regional and the nationalJevels.

TABLE 111.24

ENERGY CONSERVATION,TECHNOLOGY:
NEW COLLEGES PLANNING PROGRAMS AND STAGES OF PLANNING

Regions

New England

East

South

Midwest

New Colleges

-

3

1

4

North Central 1

` Sort

West

TOTAL

Program Planning Stage

Informal Preliminary

2 1

3

Formal

1

t 1



CHAPTE

Unduston

The analysis confirms the premise of AACJC and ERDA
n cosponsoring this study . that the AACJC-member and
ionmember colleges are Inc olved'in and desire assistance in
Identifying energy-related technology occupational needs
and establishing energy educational programs. AACJC and
ERDA vvill cosponsor a national conference during 1976 on
six energyrelated technology areas. The invited colleges will
discuss cqtrimun activities to increase college and ihdustnal
cooperation and to encbu rage federal and state support to
help solve energy-related manpower problems.

Of the colleges surveyed, the 62 colleges reporting
existing energy programs and the 132 colleges reporting
planned programs shotiki,provide the base of colleges to
participate in proposed activities to determine educational
programs needed for energy-related,technology occupations
and to help initiate the programs.iThe total or511 institu-
tions interested in attending an energy conference comes
almost exclusively from public colleges.

The responding colleges indicated a recognizatiqn ttat
energy-related occupational needs will reflect the nation s
response to energy demands. At the present time, at the
macro level only a small percentage of workers are employed
or being trained for employment in energy-extraction or
energy-production industries. Consequently, colleges
to know whether energy needs will be felt within their geo-
graphical regions and, if so, whether either new occupational
programs will be required or existing programs will need to
be restructured.

Many hypotheses have been formulated about the of
fects of national energy policies on regional labor markets
and on employ ment in certain industries. Educational insti

30

N\

tutions should be preparing students to accept having to
relocate to continue employment because of changing eco-
nomic conditions. Cross-training of displaced workers for
employment in other geographical regions could eventually
become a major responsibility of some colleges. However, -
until such energy policies are introduced, the changes will
remain theoretical.

It can be assumed that a few of the institutions reporting
to be planni?Ig energy, solar energy, and energy conservation
programs were trying to preempt other schoolS" in their re-
gion, because early planning in these areas could increase a
college's chances for future state and federal funds.

With few exceptions, the existing energy-related tech-
nology programs are designed by the colleges to serve local
clientele and to provide employees for local cOnipanies. The
best examples of this are college coal-mining technology
programs well attuned to the mining-company needs. Coal- -
related programs are being both expanded t&necy colleges
and enlarged in existing colleges within a one- to two-year
startup ti e. Upgradjng employed miners' skills to improve
their pro uction or to enable them to obtain certificatiqn
is often ore important to the college, the coal industry,
ands ent4, than having students complete the require-_

ents for an IssoCiate degree.
e nuclear energy technology offerings are a mix of

local and regional programs. The first colleges installingpro-
grams, seven to ten years ago, have saturated their local em-
ployment markets with graduates and have consequently
developed nation-wide contacts to place other graduates.
Most recently established nuclear technology programs tend
to have been developed because of local nuclear-related em

21



ploytrs. And many programs bang planned are responses to
possible constructioh of nuclear riactors by'utility companies.

Petroleum technology programs, with few exceptions,
have been created within the last five years. They are de-

r.
signectmainly4o meet local demands, and surplus graduates

v
are placed nationally. In both recently establisliectand
planned prograins;the curricular content seems to empha-
size extractionlEchniques over refinery ones.

Laser-optics technology, growing in its application to
energy research, has recently.expanded into rtew colleges.
TERC, presentry funded-by the Office of Education to
develop curriculum modules and support new program im-
pternentation, be ries tnaowithin the net four years there -.,

will be an adequate supply of graduates.
Research and demonstration projects for the other four

energy categories analyzed (solar, geothermal, energy tech-
nology, and energy conservation) are increasing in both the
public and private sectors. Extensive studies on the man-
power required are needed. What will the manpower demand
be in the short-run and in the long-run? What skills are re-'
guyed for researartechnicians and, ultimately, for assembly
and maintenance technicians? Will new occupational cate-

, gones be necessary, or can the technicians be educated within
existing occupations? Although 68 colleges reported planned
programs in these areas, the colleges indicated that they were
concerned enough about the above issues to move cautiously
in establishing these programs.

One question not addressed previously is how adequate
colleges are in supplying graduates to meet Present and
future demands. The survey obtained information on this
in the three major areas. petroleum technology, coal-
minip technology, and nuclear energy technology.

m they petroleum technology programs, responding
coil 6s project they will graduate an average of 10.5 stu-
dents per college in 1975 and 12 students per-college ip
19/6. (See Table IV.1) The number of graduates isaxpected
to grow, because six colleges began their programs so .1975.
Concern haspeen expressed by some colleges with petro-
leum progrims in not being able to compete with four-year

22

institutions-for students. The average enrollment in Petro
leum technology in two-year colleges is only\31. However,
given the number of college petroleum technology programs
recently initiated and in planning in all sections of the na-
tion, the colleges sho Id be able to increase the number of
graduates and establih more programs if there is a.sufficient
increase in demand.

In coal-mining technology, colleges are demonstrating
their ability to expand their programs ip response to the
growing demand. Colleges with existingtoal-mining pro-
grams had difficulty in computing their head count enroll-
ment because of their many diverse offerings. The average
number of graduates per college offering these pro- ams in
1975 was only 9, with an expected increase in 1976 to 20.
As explained earlier, many of the coal mining technology
programs are primarily designed to upgrade the skills of em-*
ployed miners. The average enrollment of Irrnining tech-
nology students in the 17 colleges is 169, a figure which k
known to be low. With 12 colleges planning programs, the
number of miners served should greatly incase.

The 17 colleges with nuclear energy technology:N*0
grams graduated only an average of 3 students in 1975,
although the projection for 1976 is 12. Averaie enrollment
in 1975 was only 32, some colleges expressing difficulty in
attracting students into the field. However, with the large
number of newly established college nuclear energy tech
nology programs, many now with small enrollments, and
with 17 colleges planning such programs, the number of
graduates should ihcrease in subsequent years.

The survey was not designed to provid$ information on
the relative quality of existing programsiin any energy-
relatecl technology. The economy of scale necessary to
operate an energy"training program with extraordinary start-
up costs was,another question the survey was not designed

to answelr. However, additional study should be done on
both questions before recommendations are made on es-
tablishing additional energy related technologies in the three
major energy areas or in the emerging energy fields.

TABLE IV.1

THE THREE MAJOR ENERGY-RELATED TECHNOLOGY OCCUPATION AREAS:
COLLEGES AND THEIR ENROLLMENT AND GRADUATES

Category

PetrOreum
Technology

Coal-Mining
Technology

Nuclear
Energy

Technology

Colleges .12 17 18

Programs 13 19

Enrollment *--,371 5 2,878 542

Avehge enrollment per college '31 169 30

1975 graduates 126 153 83

Average graduates per college 10.5, 9 5

1976 projected graduates 143 210

Average projected graduates per college .12 20 12

31: 00
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APPENDIX A

Survey Cover Letter and Questionnaire

American Association er,siiinmunity (Ind Junior Colleges

1

Dear President.

The Energy Research and Development Administration (ERDA) has
requested the support of the American Association of Community and
Junior Colleges to 'disseminate information on the emerging energy
technical manpower Needs that will result from commercial activi-
ties on new energy approaches. ERDA is working closely with fede.ral
and state agencies and with energy industries to provide information
and program development support to colleges and schools

The purpose of the enclosed form'is twofold: first, to determine
the existing types of energy related curriculums that community and
junior colleges and technical institutes presently have or are plan-
ning, and secondly, to determine the degree of interest in and_sug-
gested format for a regional conference on energy needs.

The tentative format for the regional conferences is to have a
series of meetius in various locations, two or three days in length.
Participants fr6M ERDA, other federal and state agencies, private
industries and public utilities would present information on emerg-
ing occupational and education needs These needs would be primarily
in the fossil fuels, nuclear energy and energy conservation fields.
Participants from community and junior colleges and technical insti-
tutes would present, their own energy-related programs, lead discus-
sions and suggest followup activities. ERDA, as the federal agency
with the primary energy mission, is interested in hoW it can be
supportive to. education institutions.

As a result of this series of conferences, ERDA would support t
the establishment of recommendations, work to develop curricula,
determine equipment and facility needs, acquire industries support,
plan programs for neede8 instructor training, and identify tentative
student, work experiences.

5We would appreciate prompt ittention to the attached question-
naire and suggestions on developing a conference format that would
be most beneficial to community and junior colleges and technical
institutes. Please return these materials id the envelope enclosed
by November 17. Thank you for your assistance.

S erely yours

Richard E. Wilson'
Vice President for Programs

REW:chc

(ltt iltIpont {;Rein N t% :mutt. 4111 14asittmtlim It): 114A 71t5i)
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APPENDIX B
Occupational Curricula Not Included Under-

), Energy Technologies

Air pollution
*.* ..... Architect technology

technology
technology

Civil engifering technology
[mate contNiNchnology

Construction tec nology
Drafting technology
Electromecbanic4I engineering
Electronics

eering---no option
Engine g certificate
Environmental engineering
Environmental marine science
Industrial engineering
Manufacturing technology
Marine propulsion
Marine science
Mechanical design
Mechanical engineering technology
Nuclear medicine
'Plum g and pipefitting
Pollutio control technology
Practical ar itecttraining
Practical -const ction training
Refrigeration and air conditioning
Solid waste technology
Traffic engineering
Urban planning
Water and ivastewater technology
Welding technology

.7
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APPENDIX C
Institution Having tkisting Energy PrOgrams1

PETROLEUM (OIL AND GAS) PROGRAMS

East
Butler County Community C011ege
Butler, Pa.

S9uth °

Delgado Junior College
New Orleans, La.

Midwest
Hocking Technical College
Nelsonville, Ohio
Lincoln Trail College
Robinson, Ill.
Muskingum Area Technical College
Zanesville, Ohio
NoitthwesternMichigan College
Traverse City, Mich.

North Central
Casper College

"'Casper, Wy.

Southivest
Lee College
Baytown, Tex.
Midland College
Midland, Tex.
WesternTeXas College
Snyder,

West
Ventura College
Ventura, Calif.

Alaska
Tanana Valley Ciiinniunity College
Fairbanks, Alaska

44.

4
COALMINING AND REL6TED PROGRAMS

East
Beckley College
Beckley, W.V.
Bluefield State College
Bluefield, W.V.
Community andlechnical College,

West Virginia Institute of Technology
Montgomery, W.V.
Fairmont State College
Fairmont, W.V.

1No listing of institutions planninOrieigy programs Is included
because of their-tentative status:and to prevent possible em-
barrassment. Schools were asked in the survey to list programs
that they were informally planning and may not yet have taken

ibefore their respective education boards.

-28

.7.

Williamsbraainpus, Southern West Virginia
Community College

.Williamson; W.V.

South
Madisonville Community College
Madisonville, Ky.

' Mountain Empire Community College.
Big Stone Gap, Va.
Southeast Community College -
Cumberland, Ky.
Southwest Virginia Community Colrege

37

Richlands, Va.

Price, Utah

Midwest
Belmont Technicat College
St. C4rsville, Ohio
Wabash Valley College

`Mt. Carri;el, III."
Indiana Vocational Technical College
Indianapolis, Ind.
Rend Lake College
Ina, Ill.
Southeastern Illinois College
Harrisburg, Ill.

North Central
Casper College
Casper, Wy.
Sheridan College
Sheridan, Wy.

Southwest
College of Eastern Utah

III. NUCLEAR ENERGY PROGRAMS

New England
Hartford State Techniealscollege
Hartford, Conn.
Wentworth InstitUte
Boston, Mass.

East
Altoona Campus, Pennsylvania State University

Altoona, Pa.
Community College of Beaver County
Monaca, Pa.
Hazleton Campus, Pennsylvania State University
Hazleton, Pa."

4 4



,,,

South
Aiken Technical Edttptic:in Center
AikA, S.C.
Central Florida Community College
Ocala, Fla. r,

Central Virginia-Community College
Lynchburg, Va.
Chattanooga State Technical Community College
Chattaird-O , n.
Florence-Darlington 11.?ical College
Florence, S.C.
Midlands Technical College
Columbia,'S.C.
Roane State Community College
Harri man, Tenn.

ilriounty-Technic al College
Pendleton, S.C. -s-------
Midwest
Terra Technical College
Fremont, Ohio

Southwest
James Connally Campus, Texas State Technical

Institute.
Waco, Tex.
Rio Grande Campus, Texas State Technical

institute
Harlingen, Tex.

West

Chabot College
Hayward, Calif.

e

Y

Shoreline Communi y College
Seattle, Wash.

-
,

IV. SOLAR ENERGY PROGRAMS ...._,_.

...,-- Central
Scott Community College
Bettendorf, Iowa

V.

VI.

LASER-OPTICS-PROGRAMS---
Midwest
Vincennes University
Vincennes, Ind.

Southwest

James Connally Campus, Texas State Technical
Institute

Waco, Tex.
Rio Grande Campus, Texas State Technical Institute
Harlingen, Tex.

West

San Jose City,College'
San Jose, Calif. .

.

ENERGY CONSERVATION PROGRAMS

East

Dutchess Community College
Poughkeepsie, N.Y.
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